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1. OBBEKT, HEJIb U 3ATAYHN OCBOEHUSA JTUCHUIIJINHBI

JlucuuIuinHa paccMaTpUBAET BOIPOCH KOHCTPYUPOBAHUS 3JIEMEHTOB, Y3JIOB U
YCTPOMCTB KOMIIBIOTEPHBIX CUCTEM.

[{enpr0 TUCUUIIIIMHBI SBIISETCS. O3HAKOMJICHUE CTYJIEHTOB C OCHOBAMHM KOHCTpY-
MPOBAHUSI UHTETPAIBHBIX CXEM, IIEYATHBIX ILJIAT, AJIEMEHTOB, Y3JIOB U YCTPOUCTB KOM-
MBIOTEPHBIX CUCTEM M CETEW, AaTh CTYIAEHTY 3HAHUS NPUHLMIIOB KOHCTPYHWPOBAHUS,
CIIOCOOOB MPOU3BOJICTBA M PEILICHUS] OCHOBHBIX 3aJlad KOHCTpyupoBaHus IBM, mpu-
BUTh CTYACHTY HAaBBIKH Pa3paOOTKU KOHCTPYKIIMM W TEXHOJOTHUU €€ W3TOTOBJICHHS.
KoHcTpyrpoBaHue sBIsi€TCS 3aBEPIIAOIIMM 3TAlOM Mpoliecca npoekTupoBanus IBM
U CHCTEM M COCTOUT B (PM3MUECKON peanu3allii MPUHATHIX CXEMOTEXHHUYECKUX pele-
HUM. OT yCIIEMIHOTO PEIICHMS 3a/1a4 KOHCTPYHUPOBAHUS 3aBUCIT TEXHUYECKUE U 3KOHO-
Muyeckue mnokazatenn OBM, mostoMy yriyOneHHoe ycBoeHue (yHAaMEHTaIbHBIX
3HAHWI B JAHHON 00JIACTH BO MHOTOM ONPEIENSIOT CErOAHs U OyAyT ONpPEnessiTh B Oy-
JYLIEM MPOTpecc, KOTOPBIA HaOI01aeTCsl B UHPOPMAIIMOHHBIX CUCTEMAaxX U B LIEJIOM B
HAyKe U TEXHHKE.

Oco0oe BHUMaHUE yAEsAeTCs U3YYeHHIO (PyHAaMEHTaIbHbIX IPUHIIMIIOB pacye-
Ta ¥ KOHCTPYUPOBAHMSI Ha (HPU3MUECKOM YPOBHE 3JIEMEHTHOM 0a3bl BBHIYUCIUTENLHOU
TEXHUKH — WHTEIPAIBHBIX CXEM C IOMOIIBI) COBPEMEHHOM CHUCTEMBI aBTOMAaTH3UPO-
BaHHOTrO npoektupoBanus “L-Edit”. Takoil ypoBeHb NPOEKTUPOBAHUS 3HAUUTEIHHO OT-
andaetcst oT Bcex apyrux crnocoboB u CAIIP pa3paboTku CpelcTB BBIYMCIHUTEIbHON
TeXHUKU. OH MO3BOJIIET 3HAUUTEIBHO PACIIMPUTD KPYTO30p U MOHUMaHUE MOCTPOEHUS
amnmnapaTtHOM yacTu 3JeMeHTHOW 06a3bl DOBM u koMmmbroTepHbIX cucteM. [loatoMy muc-
LUIUIMHA SBJIAETCA OJHOM M3 Hanbosee BaXXHbIX U 0a30BBIX B MOJTOTOBKE CHEUATUCTA
Hampasienus 09.03.01 “Uudopmartuka u BeruucnurenpbHas texHuka (UBT)”.

B pesynbrare 0CBOEHUS IUCUMIUIMHBI CTYAEHT JOJKEH

3HaTh

- OCHOBHBIE TEPMHUHBI U OIPENEIICHNS KOHCTPYUPOBAHMS WHTEIPAJIBHBIX CXEM,
NIEYaTHBIX IUIAT, JIEMEHTOB, Y3JIOB U YCTPOUCTB KOMIIBIOTEPHBIX CUCTEM M CETEH KOM-
NBIOTEPHBIX CUCTEM;

- NPUHLHUIIBI KOHCTPYMPOBAHUS M KOHCTPYKTHUBHYIO HEPAPXHIO JIEMEHTOB, y3-
JI0B, ycTpoicTB DOBM M KOMIBIOTEPHBIX CUCTEM;

- METOJIbl aBTOMAaTU3HPOBAHHOIO INPOEKTUPOBAHUS, COBPEMEHHBIE KOMIIBIOTED-
HbIE CPEICTBA CUCTEMHOI0, (PYHKIIMOHAIBHOIO, KOHCTPYKTOPCKOTO M TEXHOJIOTUYECKO-
ro MNPOEKTUPOBAHUSA MHTETPAIBHBIX CXEM, II€YATHBIX IJIAT, JJIEMEHTOB, Y3JI0B H
YCTPOMCTB KOMITBFOTEPHBIX CUCTEM U CETEM;

- TpeboBanuss ECK/] o pa3zpaboTke CTpyKTypHbIX, GYHKIMOHAIBHBIX U MPUHIIH-
MUAJIBHBIX CXeM, COOPOYHBIX YEPTEKEN DJIEMEHTOB, Y3JI0B U YCTPONUCTB BBHIYMCIUTEIb-
HOUN TEXHUKH;

- METOJIBI PacyeTa U KOHCTPYUPOBAHHUS 3JIEMEHTOB U KOMIIOHEHTOB COBPEMEHHBIX
WHTETPaIbHBIX cXeM Ha ¢uznueckoM ypoBHe ¢ momoibio CAIIP “L-Edit”; metoasr mo-
MCKA ONTUMAJIbHBIX PEILICHMIA;

- METO/Abl 00ecreYeHHs] MOMEXOYCTOMYMBOCTH MHTETPAIBbHBIX CXEM, MEeYaTHBIX
IIJIaT, 3JIEMEHTOB, Y3JI0B U YCTPOMCTB KOMIIBIOTEPHBIX CUCTEM U CETEH;

- OCHOBHBIE TEHACHIIMY PA3BUTHS HAYKH U TEXHUKHU B 00JACTH KOHCTPYUPOBAHUS



MHTETPAIBHBIX CXEM, IIEYATHBIX IUIAT, JIEMEHTOB, Y3JI0B U YCTPOMCTB KOMIIBIOTEPHBIX
CHCTEM U CETEH;

yMETh

- BJIAJIETh OCHOBHBIMU TEPMUHAMH U OINPEIAECICHUAMH KOHCTPYUPOBAHUS KOMIIb-
IOTEPHBIX CUCTEM;

- ¢hopMyIMpOBaTh U peliaTh 3a/1au, CBSI3aHHbIE ¢ KOHCTPYKTUBHOM uepapxuei
AIIEMEHTOB, Y3JIOB U yCTpOUCTB DBM M KOMIBIOTEPHBIX CHUCTEM, NIPUHLMUIIAMH KOH-
CTPYUPOBAHUS

- BJIaJICTh OCHOBHBIMH HaBBIKAMHU Pa3paOO0TKH CTPYKTYPHBIX, (YHKITMOHATHHBIX U
MPUHITUITHATBHBIX CXEM, COOPOYHBIX YEPTEIKEH IIEMEHTOB, Y3JI0B M YCTPOINCTB BBIUHMC-
JUTENHFHON TEXHUKH coryiacHo ¢ TpeboBanusimu ECK/;

- BJIaIETh METOJIJaMH pa3padOTKU COBPEMEHHBIX HHTETPATIbHBIX CXEM C MOMOIIIBIO
CAIIP (L-Edit) npoextupoBanus MC Ha ¢puzndyeckoM ypoBHE;

- pelaTh 3a7a4u, CBSI3aHHbIE C 00ECIIEYECHUEM MTOMEX0YCTOMYHBOCTH IJIEMEHTOB,
y3JI0B ¥ yCTpoiicTB OBM 1 KOMIBIOTEPHBIX CUCTEM;

- IPUMEHSTh MPUOOPETEHHBIE 3HAHUS B MPOPECCUOHAIBHON NIEATENLHOCTH MPHU
pa3paboTKe anmapaTHbIX U MPOTPAMMHBIX CPEACTB KOMITBIOTEPHBIX CUCTEM U CETEH;

- BBINOJHATH Pa3pabOTKy (PYHKIIMOHAIBHBIX CXEM, CHHTE3 THUIOBBIX (DYHKIIHO-
HaJIbHBIX Y3JIOB; CTABUTh 3a/1a4M, JABATh CPABHUTEIbHYIO XapaKTEPUCTUKY Pa3TUYHBIX
BApUAHTOB PEILICHUI Ha ATanax pa3padOoTKu HU(PPOBBIX YCTPOICTB;

- o(hopMIIATH MPUHATOE TEXHUYECKOE PEIICHUE B BUJE KOMIUIEKTa TEXHUUECKOM
JIOKYMEHTAINY;

- YYUTBHIBATh TE€XHOJOTUUYECKUE, IPrOHOMUYECKUE U ACTETUYECKUE (aKTOPhI MIPHU
pa3pabOTKe CUCTEM;

- MOJIb30BAaThCSI COBPEMEHHBIM MAaTEMAaTUUECKUM ammnapaToM i PEIICHUS WH-
JKEHEPHBIX M HAYYHBIX 3a/Ja4 IO pa3pabOTKe MHTErPAIbHBIX CXEM, MEYaTHBIX IUIAT,
AJIEMEHTOB, Y3JI0B U YCTPOMCTB KOMIIBIOTEPHBIX CUCTEM U CETEMH;

- HCMOJIb30BaTh HAYYHO-TEXHUYECKYIO JIUTEPATypy AJISI OTCIEKUBAHUS TEH]ICH-
[IUH Pa3BUTHS HAYKU U TEXHUKH B 00JIaCTH KOHCTPYHPOBAHUSI HHTETPATBHBIX CXEM, T1€-
YaTHBIX IUIAT, S3JIEMEHTOB, Y3JI0B U YCTPOUCTB KOMIIBIOTEPHBIX CUCTEM U CETEM.

[lepeuriciieHHbIE PE3yNIbTAThl OOYUYEHUS SIBISIFOTCS OCHOBOM i1 (POPMUPOBAHUS
cinenyromux komnerenuuii: OKS, OK6, OK7, OIIK1, OIIK2, I1K2, ITK9, I1K16

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA30BATEJIBHOM
IMPOTPAMME

JlucrumuinHa OTHOCHUTCS K ITUKITY MPOQECCUOHAIBHON TMOJATOTOBKH TI0 BEIOOPY
By3a BapUAaTUBHOM YaCTH y4eOHOTO TUIaHa.

basupyercs Ha 3HAHUSAX U YMEHUSAX, KOTOPBIC CTYICHT MPUOOPEN NP OCBOCHUH
MPEANISCTBYIONUX TUCIIUILINH:

- (pusuka;

- BBICIIIAsl MATEMATHKA;

- KOMITBIOTEPHAS JIEKTPOHUKA.

3HaHWSA U YMEHUS, TPUOOPETEHHBIE TTPU OCBOSCHUHU JTAHHOW JUCIMIUIAHEI, Peau-



3YIOTCSl CTYZACHTOM IIPU U3YUYEHUH MOCIETYIOMUX JUCIUTLINH

- MUKPOIIPOLIECCOPBI U MUKPOKOMITHIOTEPHI;

- KOMITBIOTEpPHAs! CXEMOTEXHUKA,

- pa3paboTtka u ananus tectoB KC;

- 3aIMUTa UHPOPMAIIUK B KOMITBIOTEPHBIX CUCTEMAX,

- MPU BBINOJIHEHUU KYPCOBOTO MPOEKTHUPOBAHUSA U TMPOXOKIACHUM YUCOHOU U
IPOU3BOICTBEHHOM MPAKTHUK;

- MPOXOKICHUH TOCYJAPCTBEHHON UTOTOBOM aTTECTAIUH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnpenesienue y4eOHbIX 4aCOB M0 TeMaM JAUCHHUIUIMHBI U1 BUIAM 3aHS-
THH

HaumenoBanue tem KonnuecTBo yacos
(conepiaTeNbHBIX MOJYIICH) (ouHasi/3a04uHas hopma)
B Tom uncne
Bcero Jlexkun [Ipakr. JlaGop. CPC
(Cemun.)

Tema 1 [Ipeamer uzydyenus, uensb 1 3aga-
i qucuuiuivebl "KoHcTpynpoBaHue 6/4 4/- i i o/a
KOMIIBIOTEpHBIX cucTeM". [IpuHImIbI
KOHCTPYHPOBaHUSI.
Tema 2 Muterpanbueie Mukpocxemsl. Oc- 19/8 4/ i 6/2 o/4
HOBHBIE ONPEIENICHUS
Tema 3. Cucrema aBTOMATH3HPOBAHHOTO 14/20 6/2 i /2 8/16
npoektupoBanusi L-Edit
Tema 4. KoHcTpynpoBaHue MoJIynnpoBoi-
HUKOBBIX UMC ¢ OMIOJISIpHBIMU TpaH3H- 29/24 8/2 -2 11/- 10/20
CTOpamMu
Tema 5. KoHcTpynpoBaHue nevyaTHbIX
nar (TTIT) 8/8 4/- - - 4/8
Tema 6. KoHcTpyHpoBaHue MHOTOCIIOM-
HbIX nedatHbix mwiat (MIIIT) 9/10 4l- ] ] 5/10
Tema 7. OGecrieueHne MoMexoycTonuu-
BOCTH NPU KOHCTPYHPOBAHUH 3JIEMEHTOB, 8/8 4/ i i /8
y3J10B 1 ycTpoiictB 9BM u koMmbrotep-
HBIX CUCTEM
Tema 8. [IpaBuna pa3zpaboTKu KOHCTPYK- 4/8 i i i 4/8
TOPCKON JOKYMEHTAIINHU

Hroro: 90/90 34/6 -2 17/4 39/78

3.2. Jlekuuu

Tema 1. IIpeagMer u3yyeHwus, uedb W 3amadud AucUUIUIMHBL "KOHCTpynpoBaHue
KOMITBIOTEPHBIX cucTeM'". [I[pUHITUIIBI KOHCTPYUPOBAHMUSL.
ConepxaHue TeMsl 1:




OO1ast xapakTepuCcTHKa npouecca KoHcTpyupoBanusi DBM. OcHOBHbIE 3Tanbl U
3a/layu KOHCTpyupoBaHus U npou3BoacTBa IBM. KoHcTpykTUBHAS HepapXust dJeMEH-
TOB, y3JI0B 1 ycTtporcTB OBM u KC. IIpunuuns! kouctpynpoBanus 9BM u KC. MoHo-
CXEMHBIN, CXEMHO-Y3JI0BOM, KacKaJHO-Y3JI0BOM, (PYHKIMOHAIBHO-Y3JIOBOM U MOIYJIb-
HBII TpUHLUIBI KOHCTpyupoBanus OBM u KC.

Jlutrepatypa k Teme 1. [1-5, 7, 10]

Tewma 2. UuTerpanbhbie MUKpocxeMbl. OCHOBHBIE OIpeIeICHuUs

ConepkaHue TeMbI 2:

Onpenenenue MHTErpagbHON MUKpOocXxeMbl. TepmuHosorus. IlomynpoBoaHUKOBEIE
NMC; yaunonspasie UMC, ounonspasie UMC, M1, MOII, KM/III, KMOII, buK-
MOII TexXHONOruu; KPUCTAILI; YUIT; KPEMHUU; MOIUKPUCTAIT, MOHOKPUCTAILT;, KPEMHHU-
eBasl MOJUIOKKA, CyOCTpaT; SMUTAKCHAIbHOE BBHIPAIMBAHHE KPEMHUS; CION KPEMHUS,
dboToopurunai, GoTomadIoH; METATU3ANNS, ATIOMUHUN, MEb, XPOM; HU30JSATOD, TU-
ANEKTPUK, AUDIEKTpUUYECKas IUIEHKa; okcua KpeMHHUs Si02; HUTpuUI KpeMHHS SizNg;
HanbuieHue, HaHneceHue. CVD okcup (chemical vapor deposition); LTO okcua (low-
temperature oxide); dboTonurorpadus; GoTOIKCIO3UIINS, TIPOSBKA, MACKa; TPaBIICHUE,
n30upaTenbHOe TpaBieHue; (OTOPE3UCT, PE3UCTUBHAS IUICHKA; YIbTpaduOIeTOBBIN
ceT; nuddy3us; nerupoBanue, P dy3aHT, TPUMECH, P-TUI TPUMECH, N-TUT TPUMECH;
layout editor (penakrop pasmemienusi) — L-edit; nmmanapHas TEXHOJOTHUS; SMUTAKCHAIb-
HO-TUTAHApHAs! TEXHOJIOTHUS, U30IIJIaHaApHAS] TEXHOJIOTHSI.

O030p WHTErpanbHbIX MUKpocxeM. Jlutorpadgus u mepeHoc pHCyHKa IIadJIoHa.
Coznanue pucyHka maOioHa ¢ nomonisio penaktopa L-Edit. [loaroroBka kaxkioro
mabsoHa g (pU3NYECKOW Mepefadyd Ha IuiacTuHy. llepeHoc pucyHka Ha IUIACTUHBI
(nedatp). PU3HUECKOE HAHECEHHE Ka)KIOTO CJIOS MPU MOMOIIHM CPEICTB TEXHOJIOTHMHU
¢dotonuTorpaduu. OCHOBHBIE MOCIEAOBATENBHOCTU omnepauui gutorpadun. Hanece-
HUE CJI0A MEeTajula MoCpeACTBOM onepanuil turorpaduu. [lociaenoBarenbHOCTh onepa-
Uil muTorpaduu sl CO3MaHus p-N-epexoaa B 00beMe TUIaCTUHBI KPEMHUSI.

Jluteparypa k Teme 2: [7-12]

Tema 3. Cucrtema aBTOMaTH3UPOBAHHOTO MpoekTupoBanus L-Edit

ConeprxaHue TeMbI 3:

Unrepdeiic L-Edit. CocraB mento. Knonku mbimu. Pabouast 3ona. Umst daiina.
Nwms stueitku. Mms cnosd. [Tanutpa cinoeB. Cpenctsa pucoBanusi. Bzaumoneiictsue ¢ L-
Edit. PucoBanue ¢ L-Edit. OcHoBbl HaBuranuu. CpenctBa pucoBanus. MTHCTpyMeHTHI:
OTMEHA MpPEeABApPUTEIHLHOTO BBIOOpPA, BHIOOP pHCOBaHMS B (OpME NPSIMOYTOJbHUKOB,
BBIOOP prcOoBaHUS B (pOpME MHOTOYTOJLHUKOB, BHIOOP PHCOBaHUS MPOBOJHUKOB, BbI-
0op pucoBanus B (hopMe Kpyra, BBIOOp MaauTphl ciioeB. OCHOBBI pelaKTUPOBAHUS 00b-
ekToB. Beibop oObekra. [lepemenienue oobekta. 3smMenenue pazmepa u ¢popmbl. Y a-
nenue o0bekToB. KonnpoBanue o0bekToB. KoMaHabl N3MEHEHHSI OpUEHTALIMKU BBIOpaH-
HOoro oObekTa. Pacmmpennsie Gynkmuu. [IpoBepka MakeTa Mo BBITOJHEHUIO MPaBUII
npoekTupoBanus. CpecTBa MojayyeHus U MPoCMOTpa MOMEPEYHOrO CEUCHHUS.

Koncrpyuposanne UMC c nomompio CAITP L-Edit. DneMeHTsI moynpoBOIHU-
koBbiXx IMC. Ilnanapnas texnosorusi. (NPN-tpansuctop, NPN-TpaH3uctop u I1uojsl
st L-Edit.) Pacuet pazmepoB unTerpansubix pesuctopoB mis L-Edit. Beioop dhopmbr
JUISL KOPOTKUX, JUIMHHBIX PE3UCTOPOB U COCTaBHBIX PE3UCTOPOB. Mcmonb3oBaHue ome-
paiuu TPYyNIUpPOBKa U PasTPyINIHUPOBKA DJIEMEHTOB. BrIOOp THITa MHTETpaTbHBIX KOH-
neHcatopoB. PacueT pasMepoB TOHKOIUJICHOYHBIX HHTETPAIBHBIX KOHAEHCATOpOB. Tpac-




CHUPOBKA JIMHUH CBSI3U JJIS1 BHITIOJIHEHUSI HEOOXOIMMBIX COCTMHEHHM JJIEMEHTOB CXEMBI.
[IpoBepka cxembl Ha OMIMOKU MPOEKTHUPOBaHUs. BhIMOIHEHHE MONEPEYHOTO CEYEHUS
CXEMBI, a TAKKE MIEPECCUCHUE B TIOIIATOBOM PEXKUME.

Jlutrepatypa k Teme 3. [7-12]

Tema 4. KonctpyupoBanue noiaynpoBogHUKoBeIX IMC ¢ GUNossspHbIMHU TpaH3U-
CTOpaMu
ConepxkaHue TeMbl 4:

[TonyyeHne MOHOKpHUCTaJJIa KPEMHHUSI U €ro MepBUYHAsi 00pabOTKa: MOJyYeHHE
MOHOKpHUCTAIJIa KPEMHHUSI, €r0 OYMCTKA OT BPEJIHBIX MPUMECEH METOJAOM 30HHOU IJIaB-
K. OCHOBHBIE TEXHOJIOTUYECKHUE MPOIECCHI, MPUMEHSIEMbIE MPU HM3TOTOBJICHUU TONY-
npoBoAHUKOBBIX IMC. [lonyueHne U30JISIIIMOHHBIX TIJIEHOK KPEMHHUS: OKCUJ] KPEMHUSI,
HuTpua Kpemuus. @oronurorpadus. Juddysusa. Auddy3antsl. dnutakcus.

OCHOBHBIE€ 3Talbl TEXHOJOTHYECKOTO MPOIECcCa M3TOTOBJICHUS MOJIYIPOBOIHU-
koBeix HMMC. IlocnenoBaTeabHOCTh oOmepanuii  W3rOTOBIEHUS  AU(P(Y3MOHHO-
IJIaHApHOTO TpaH3ucropa. IlocinenoBaTenbHOCTh OIEepalnid U3rOTOBJIEHUS IUIAHAPHO-
AMUTAKCUATIHOTO TPAH3UCTOPA. DNMHUTAKCUATBHO-TUIAHAPHBIA TPaH3UCTOP C Oapbepom
[Tortku. IlocnenoBarenbHOCTh ONEpaldii U3TOTOBICHUS U30IUIAaHAPHOTO TPAH3UCTOPA.
[Tpumepsl paznuyHbIX BapuaHTOB Tpan3uctopa. Juonsl. Juddy3snonHsie U TOHKOILIE-
HOYHBIE UHTErpajbHbie pe3ucTophl. {uddy3rnonHble, TOHKOMIEHOYHbIE UHTETPATIbHbBIE
KOHJIeHcaTopbl U KoHaeHcaTopbl MOII-tuna B nonynpoBogHukoBbix UMC. ITpumepsr
dparmenTa cxembl A AUG(Y3MOHHO-TUIAHAPHOM, SMUTAKCUAIBHO-TIJIAHAPHONW U U30-
MJIaHAPHOM TEXHOJIOTUH (TIOTIEPEYHOE CEUCHHUE).

Jluteparypa k Teme 4: [7, 8, 10, 11]

Tema 5. KonctpyupoBanue nedatusix miat (I1171)

ConepKaHUE TEMBI S

Tune I1I1. MU3roroBnenue opuruHanos u (poromadioHos pucyHkoB [111. Meroast
koHcTpyupoBanus ogHoctopoHHux (OIIIT) u aBycroponnux (UAIIT) YUIl. CyOTpakTB-
HUW OTPHUIATEIbHBINA, CyOTPAKTUBHUN MO3UTHBHBIA METObI, aJlIATUBHBIN, HaIliBaJIH-
TUBHUU.

KombuaupoBanubie MeToasl. KoMOMHUPOBAHHBIN MOJIOKUTEIIBHBIA MTEPBBIN (CY-
X0M (hoTOpe3ncT) U BTOPOM (PKUIKUN (POTOPE3UCT) METOAbI, KOMOMHUPOBAHHBIN HETa-
TUBHBIN MeTox n3rotosieHus OIIIT u JITIIT.

Jlureparypa k Teme 5: [7. 10]

Tema 6. KonctpyupoBanrue MHOTOCIOMHBIX TeyaTHbIX miat (BITIT)

ConepkaHue TeMBI 6:

Meron merammM3aluuu CKBO3HBIX OTBEPCTHH. METOJ MONMAapHOro IPECCOBAHUS.
Merton nocnoitHOTo HapamuBaHus. MeTo ] BBICTYIIAOIIUX BBIBOJIOB. METOT OTKPBITHIX
KOHTAKTHBIX TUIOMIAJIOK.

Jlureparypa k Teme 6: [7. 10]

Tewma 7. OGecrnieyeHne NOMEXOYCTOMYMBOCTH MPU KOHCTPYUPOBAHUU AJIIEMEHTOB,
y3JI0B U yCTpoiicTB OBM 1 KOMIBIOTEPHBIX CUCTEM

ConeprxaHue TeMBI 7:

Tema 2.3.1. Knaccudukanus nomex. Buenmaue npenstctBus. KoHCTpYKTHBHBIC
METO/bl O0ECTIeYeHUs] TTOMEXO0YCTONYMBOCTH. DKpaHupoBaHue. [lomexu B aneKkTpuye-
ckux kopotkux JuHUAX cBsi3u (JIC). IlepekpecTHbie momexu. [loMexu B 3JIEKTPUUECKUX
nmHHBIX JIC. I'padudaeckuit MeTon ompeneneHrs mapamMeTpoB MCKPUBIICHUS OTpHUIlA-




TEJIHLHOTO U TOJIOKHUTEIBHOTO (PPOHTOB UMITyJIbca B dnekTpudecku nauHHBIX JIC. ITo-
MEXH B LEMSAX MTUTaHUS.

Nudopmanmonnsie MeToabl oOecrieueHus: MOMeX0yCcTOMUuBOCTH. [IpumeHenue
KOJIOB, OOHAPY>KMBAIOLIUX W UCHPABIISIIONIMX OIMMUOKH B JIMHUSIX CBS3M, B DJIEMEHTAX,
y3J1axX U ycTpoicTBaXx DBM 1 KOMIIBIOTEPHBIX CUCTEM.

[IpakTyeckre pexKoMEeHAANNH MO 00ECIEeUEHUI0 MOMEXO3AIMMIIEHHOCTH ara-
PaTHBIX CPEJICTB BBHIYUCIUTEILHON TEXHUKU. PexoMeHaauu Jij1s anmapaTHbIX CPE/ICTB,
KOTopble peanu3ytorcesa Ha snemenTax TTJI, E3JI, MOII, KM/IH-Tuna.

Jlutepatypa k Teme 7: [7. 10]

Tewma 8. [IpaBuna pazpaObOTKH KOHCTPYKTOPCKOM TOKYMEHTalUN

ConeprkaHue TEMBI &:

Enunas cucrema koncrpykropckoit nokymenrtanuu (ECKJ). O6o3nauenue
cranaaptoB. Knaccudukanmonnslie rpynmnsl ctanaapToB. ['paduueckue u TeKCTOBbIE
KOHCTPYKTOpPCKHE TOKyMeHTHhI. [IpaBuiia pazpaboTku u 0(OpMIIEHUS CXEM DIIEKTpHUYE-
CKUX CTPYKTYPHBIX, (QYHKIIMOHATBHBIX, MPUHIIUITHAIBHBIX B COOTBETCTBUHU C TpeOOBa-
Husimu ECKJI.

Jlutrepatypa k Teme 7. [3, 6, 7. 10]

3.3. IIpakruyeckue  (CeMHMHAPCKHE) 3aHATUA N0  JUCUHMILIMHE
“KoHcTpyHMpOBaHHMEe KOMIBIOTEPHBIX CHCTEM” y4eOHBIM IJIAHOM NPeaIyCMOTPEHbI
JJISl CTY/ICHTOB 3204HO# GopMbI 00yUYeHHUH.

Ne Tema 3aHsaTHs O0newm, yac. | Jlure-
/11 OuH/3a04H | parypa
1 UurerpanbHbie MEKpocXeMbl. OCHOBHBIE ONPEIEIEHHS -/2 [7-12]
Uro-
© 12
To:

3.4. JlabopaTopHbie padoThI
Ne Tema paboThl O6pvem, | Jlutepa-
n/n Jac. Typa
JlaGoparopHas pabota Nel. MHCTpyKTax 1Mo TEXHUKE O€3-
OMaCHOCTH TPH BBIMOJHEHUH JIA0OPATOPHBIX 3aHITUN Ha
1 [I19BM. 6/2
JlabGopaTopHbie 3aHATHS BBINONHIIOTCA Ha ocHOBe CAIIP
L-Edit.

[7, 8,10,
11]




Wzyuenne nntepdeiica CAIIP L-Edit - cucremsr aBTOMa-
TU3UPOBAHHOIO MPOEKTUPOBAHUE MUKPOCXEM Ha (u3uye-
CKOM YPOBHE.

[lepBas yacth: M3ydyeHue omnepauuii pucoBaHUsA U pelak-
tupoBanusi CAIIP L-Edit, monyuuThs Komuio 3aJlaHHOTO
npumepa (KMOII unBepTop, BUI CBEpXY).

Bropas gacts: [lonyunts uzobpaxenne KMOII unBepto-
pa B ceueHuu. I[Ipoepka xonuu KMOII mHBepropa Ha
HaJIM4HUEe OIINOOK.

Tpetbs yacth: McnpaBnenue ommoOoK.

JlaGopaTtopHas pabota Ne2.

[IpoekTrpoBaHUE TOMOJIOTUU MOTYNIPOBOAHUKOBBIX IC Ha
¢usnaeckom yposHe ¢ npumeHernem CAITIP L-Edit.

B cooTBeTCTBMM C BapuMaHTOM, BBIIOJHHUTH (PU3NYECKOE
IIPOEKTUPOBAHKUE (parMeHTa MOJYyIPOBOJHUKOBOM HHTE-
rpanibHOM cxembl (MC) ¢ ucnosib3oBaHuEM OUMOISPHOM [7.8, 10
2 | TEXHOJIOTHH. 11/2 ’ 13_] ’
IlepBas yacTe: [IpoekTupOBaHNe TPAH3UCTOPOB U THOOB.
Bropas gacte: IIpoexkTrpoBaHue pe3ucTOpOB.

Tpetbs yacth: [IpoekTHpOBaHME KOHAECHCATOPOB.
Yerepras yactb: [IpoekTupoBaHne cOeTMHEHNM.

[Iaras yacte: [IpoekTUpOBaHNE KOHTAKTHBIX IJIOMIA/IOK.

HUroro: 17/4
3.5. CamocTosiTesibHasi padoTa CTyJAeHTa
Ne Bunel camocTosiTenbHON paboThI CTYAEHTA O6mbewm, yac.
n/n
1 W3ydenne neknmonHoro marepuaia (He meaee 50% ot oObeMa JICKITHiN) 18/36
2 [ToaroToBka k mpakTH4ecKuM 3aHATHIM (He MeHee 50% oT oObema aynu- -
TOPHBIX MMPAKTHYECKUX 3aHSATHIA)
3 [ToaroroBka k maboparopasiM pabotam (He MeHee 50% oT oObema ayau- 21/33
TOPHBIX J1a0OPAaTOPHBIX 3aHATUN)
4 Beinonnenune kypcoBoro npoekta (36 yacoB) -
5 BeinosnHenne KypcoBoit paboThl (27 4acoB) -
6 BrlnosHeHne MHIMBUYyaIbHOTO 33/1aHus (HE MeHee 9 yacoB) 9
Hroro: 39/78

3.6. KypcoBoii nmpoekT (padora) mo gucuumimae “KoHcTpyupoBaHHe KOM-
NbIOTEPHBIX CHCTEM” y4eOHbIM IIJIAHOM He MPeIyCMOTPEH.

NuauBuayajbHoe 3alaHue N0 aucuuminie “Mukponpoueccopbl 1 MHKpPO-
KOMIBIOTEPBI” JJIsl CTYJAeHTOB O4YHO#l (opMbl 00ydyeHHsI Y4eOHBIM IUIAHOM He
NPexyCMOTPEHO.

TemaTnka MHAWBUAYAIBHOIO 3aJaHUS IO JUCHUIUIMHE “MUKpONpOLECCOphl U
MUKPOKOMITBIOTEPHI” JJIsl CTYJIEHTOB 3a09HOM (POPMBI OOYUEHHS CBsI3aHA C CAMOCTOSI-
TEJIbHBIM BBIMIOJIHEHUEM PacueTHON pabOThl B COOTBETCTBHH C [9].




O0bem yueOHOM HArpy3Kd TIPH BBITIOJIHEHUH OJHOTO MHAWBUAYATLHOTO 3aaHUs
HE MeHee 9 yacos.

PexomenmyeMbiii 00beM MOSCHUTENILHON 3alMMCKU MO WHAWBHAYyaJIbHOMY 3aja-
HUIO — He Oosee 12 crpanun popmara A4 (210x297 mm).

4. ®OPMbI KOHTPOJIAA OCBOEHUA JTUCIHUIIJIMHbI

Texkymmii KOHTPOJIb 3HAHUN CTYJEHTOB MPOU3BOAUTCS IO PE3YJIbTAaTaM BBIIOJI-
HEHUS J1aOOPaTOPHBIX PadOT, BO BPEMSI KOHTPOJIBHBIX OIIPOCOB B XOJI€ NMPOBEIEHUS 3a-
HATHMN.

IIpome:kyTouyHasi aTrrecTamusi 0 pe3yjbTaTaM OCBOEHUS IUCLUILIMHBI B Ce-
MECTpE MPOBOAUTCA B (POPME CEMECTPOBOIO IK3aMEHA B COOTBETCTBUU ¢ «llonoxkeHnem
00 OopraHu3alMy U IPOBEJCHUH CEMECTPOBOIO KOHTPOJIA 3HAHUU CTyJIeHTOB B JloHel-
KOM HAllMOHAJIbHOM TEXHUYECKOM YHHMBEpPCUTETE (HOBas peAakius)», YTBEPKIECHHOM
25.11.2016 rona, mpoTokos NeS§.

JIns onpeneneHus ypoOBHS 3HAHMM CTYIAEHTOB MPENOAABATENb PYKOBOICTBYETCSA
KPUTEPUSMU OLEHKHU 3HAHUM, SBISIOIIMMHUCS COCTABIIAIONIEH Yy4eOHO-METOIUYECKOTO
KOMILIEKCA JUCHUIUIAHBI.

5. YA EBHO-METOAUYECKHUE MATEPHUAJIbI 110 JUCIHUIIJIMHE

Jlureparypa:

OcHoBHas:

1. Poma B.M. Texnonorus MarepuaioB MUKpPO-, ONITO- U HAHODJIEKTPOHUKHU
: yaebHoe nocobue s By3oB. U.2 / B.M. Porun, M.B. Cunu6un. - M.: BUHOM.
Jlabopatopus 3nanwuii, 2010. - 180c.: — 1 7k3.

2. Packun A.A. TexHOonoTHs MaTepruagoB MUKPO-, ONITO- U HAHOZJIEKTPOHUKHU
: yueOHoe nocobue aist By30B. YU.1 / A.A. Packun, B.K. IlpokodseBa. - M.: BU-
HOM. JlaGopatopus 3nanmii, 2010. - 164c.: — 1 3k3.

3. Kongakos A. N. CAIIP TeXHOTOTMYECKUX MPOLECCOB: yUEOHUK JIJISl By30B
/ KonnmakoB A.W.. - 3-e u3n., crep. - M.: U1 "Akanemus", 2010. - 272c. - ISBN
978-5-7695-6635-6. — 16 7K3.

4, [Ilyxa A.A.DnexrpoHuka: yaueOHOe mocooue s By3oB / A.A. Illyxka. - 2-
e uzg. - CII6. : BXB-IletepOypr, 2008. - 752¢. - 2 5K3.

S. Hynaes [1.®. KonctpyupoBanue y3/10B U eTanei MalmH : yueOHOe 10co-
oue s By30B / [1.®. Jlynaes, O.I1. Jlenukos. - 11-e uzn., crep. - M.: U1 "Axkane-
mus", 2008. - 495¢. — 1 aKk3.

6. bakanos I'.®@. KoncTpynpoBaHue 1 MpOU3BOJACTBO PAAUOAIIIAPATYPHI :
y4eOHUK JJ1s1 cpeaHero npodeccuonaibHoro oopazosanus / I'.d. bakanos, C.C.
Coxkomnos. - M.: UL "Axkagemusa", 2011. - 384c. — 1 k3.

7. bazpos b.M. Texnonorust cOopku MaluH: yueOHO€e mocoOue Jist By30B /
b.M. ba3pos, O.B. TapateinoB, B.B. Knenukos. - M.: Cnektp, 2011. - 368c. - 1 3k3.

Y4ueOHO-MeTOAMYECKUE U31aHKs, pa3paboTanHbie B JJonHTY:

K nexnusm:



8. KoHncnekT nekuuii no kypey “KoHcTpynpoBaHHE KOMIIBIOTEPHBIX CHCTEM
[DnexTpoHHBIN pecypc] = KoHcnekT sekiii 3 kypcy "KoHCTpyroBaHHsS KOMI'FOTEp-
HUX cucteM": (s ctyneHToB crenuaibHocTH 7.091501 "KommnbroTepHbie CUCTEMBI
u cetn") / T'ocynapcTBeHHOE BhICIIee yueOHOe 3aBefeHue "JloHenkuii HallMoHab-
HbI TexHuueckuit yHuBepcuteT', Kadenpa kommbroTepHoil umxeHepuu; ['BY3
"ouHTVY", Ka¢. xomn. unxenepuu ; coct. O.H. JIsuenxo. - (2 MO). - JloHenk:
I['BY3 "HouHTVY", 2011. - 1 ¢aitn. — Cuctem. TpeboBanusi: Acrobat Reader.

K na6opaTopHbiM paboTam:

9. Meroauueckne yka3aHUsl K BBITIOJHEHUIO JTAOOPATOPHBIX pabOT MO KypCy
“KoHcTpyHpoBaHUE KOMITBIOTEPHBIX cUCTeM’ [DneKTpoHHBIA pecypc]; coct. O.H.
Jstaenko. — (2 M6). — Jlonenk: 'BY3 «loaHTVY», 2013. — 1 ¢aitn. — Cuctem. Tpe-
OoBanusi: Acrobat Reader.

K camocrosTenbHOM paboTe CTyIEeHTA:

10. Meroandeckue yKazaHHs MO OPraHU3alUA CaMOCTOSTEIHHOU pabdoTe CTy-
JICHTOB TP BBITIOJIHEHUH WHIUBUYyAIbHBIX 3a/laHuii 1o Kypcey “KoHcTpyupoBaHue
KOMITBIOTEPHBIX cuctem’ [DnekTpoHHbIH pecypc]; coct. O.H. Isuenko. — (432 KO).
— Jonenk: 'BY3 «lonHTVY», 2013. — 1 ¢aiin. — Cucrem. TpeboBanusi: Acrobat
Reader.

Internet-pecypcni

11. BectHuk [{oHEnKoro HalMOHAJILHOTO TEXHUYECKOro yHuBepcutera (2016)
http://vestnik.donntu.org/ru/arhiw-nomerow.html

12. Bectauk TOMCKOTO TOCYJZapCTBEHHOTO YHHUBEPCUTETA. YIIpaBICHUE,
BBIYHCIIUTENbHAS TEXHUKA U nH(popmaTuKa (2007-2017)
http://journals.tsu.ru/informatics/&journal _page=archive

13. Hudopmaruka u kudbepueruka (2015-2017) http://infcyb.donntu.org/

14. BectHuk IOxHO-Ypanbckoro rocyaapcTBeHHOro yHuBepcuteta Cepus
«KoMnbroTepHbIe TEXHOJIOTHWH, YIpaBICHHE W paarodsiekTpoHukay (2013-2016)
http://ctcr.vestnik.susu.ru/issues/

15. U3Bectus Anrtaiickoro rocyaapCcTBEHHOTo yHuBepcutera Cepusi «ympas-
JICHUE BBIYUCIIUTENIbHAS TEXHUKA U MH(pOpMaTHKa, MaTeMaTUKa U MeXaHukKa, (Hu3u-
ka» (2009-2014)http://izvestia.asu.ru/ru/

Iepuoanueckue u3xanus

16. Mudopmatuka u kubepueTrka (2015-2017).

17. BectHuk [{oHEnKoro HalyMoOHaJIbHOIO TeXHUUYECKOTO yHUBepcurtera (2016-
2017).

18. Cuctemublil aHamM3 U UHGOPMAITMOHHBIE TEXHOJIOTMU B HAYKaX O MPUPOJIE
u obmectre (2011-2017).

19. Hayunsie Tpynbl JIOHEIKOrO HAIlMOHAJIBHOTO TEXHUYECKOTO YHUBEPCUTE-
ta. Cepust «IIpobieMbl MOAECIMPOBAHUS W AaBTOMATH3AIMK TMPOCKTUPOBAHUS
(2008-2013)

20. Hayunsie Tpyasl JIOHEIKOTO HAIIMOHATBLHOTO TEXHUYECKOTO YHUBEPCHUTE-
ta. Cepusi «MuHpopmaTtuka, KUOEpHETHKA W BBIYUCIHUTENbHAas TexHUKa» (2008-

2014).



IMpumeuanun:

- p# oHOPMIICHIE pasZena 5 NPoBOMTCA COrIAacOBAHME HANMYHS YHCOHOH 1H-
TEpaTyYphl ¢ OT2€10M KOMILICKTOBAHHS HayuHO-TexHHueckoi Onbauorexn HonHTY
(MO®ET OBITH BLIMOJHEHO 110 A1EKTPOHHOMY KATAI0IY );

- np# (OPMUPOBAHHH CIIHCKA OCHOBHOMN JIHTEPATYPhl JOMKHO ObITh YKA3aHO HC
fonee 3-X HCIMOMb3YeMbIX HCTOMHMKOB, HMCIOIIMXCA B HAYYHO-TEXHU4ECKO#H Oubino-
rexe JlorHTY,

- nipH (POPMHUPOBAHMH CIHCKA JIOMOTHHTENBHOH THTEPaTyphl, NOMHUMO Y4eGHOM,
MOTYT BBITH HCIOJL30BaHL OQHIHATEHEIE, COPABOYHO-OMOAHOIPadHUeCKHe W NEPHO-
JAWYCCKHE H3AaHNA.

6. MATEPHMAIBHO-TEXHHYECKOE OBECHEYEHHWE JTHCUHTLTHHBI

1. JIeKUHOHHBIE 3AHTHSL:
- ayauTOpHsl, OCHAIICHHAA NPe3eHTAHONHOH TCXHHKOMN (npoexkTop,
IKPaH, KOMIBIOTEP/HOYTOVK),
2. JlabopaTopubie paborbi:
— KOMMNBLIOTEPHBIH KJacc,
- naxetbi 110 ofmero HazHa4deHus (TEKCTOBbIC PEIAKTOPLI, rpadu-
YECKHE PeAAKTOPbI ),
- cnenmannzuposansoe [10: Active-HDL, L-Edit.
- wabaousl OTYETOB MO nadopaTopubiM paboTaM,

- MeToaHyeckoe obecleyeHHe (KOHCNEKT JeKUMA M MCETOAHYEcKHe
ykazauus K naGoparopnsiv pabotam u CPC) B 21eKTpPOHHOM BHIE.

E (noamics)

i e
Cocrasurens paboueii llpOl‘p&MMﬂ% ~ Jauenxo O.H.




